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(64) Pofariscopa 

(57) In a poiariscope including firet 
(28) and second (32} quarter wave 
plates arranged one on either side of a 
sample (30) under test, first (26) and 
second (34) liquid crystal devices are 
provided adjacent the quarter wave 
plates and can be switched between 
two optical conditions to alter the 
poiariscope between a plane polarised 
and a circulariy polarised mode. 
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SPECIFICATION 
Polariscope 

^ lnwfi°"^''°^^ instrument used to studythe 
stressed model of an eneineering componentmade 

iSQd systems are needed, and practical Dolariscones 

circularly polarised condition which can be m-m!=ii 
ormechanicaily removed from thropic^^^^^^^^^ 

mSrp^^T""'*^"P°'"*-'^y-P°'"tstudyofthe 
al and rprni '"^"^ hundreds of remov- 

■n-tm °f the quarter wave plates the 

25 nrlSf "^'"^ *° = polariscope com- 

polansing axis ofthe polarising means, and in a sec 
ond state applies a 45" rotation to light polar aid 
35 Pe^endicuiarto said polarising axifsLnnrf^^^^^ , 
ns maans parallel to o'rcrost'dwll^^^ 

Chanel , ''"""u*^ "''"'^ ''^^^^l "i^^ns each to 
changsbetweentheirfirstandsecond states 
40 Tiebeamofpolarisedlightcanbeprovldedelthar 

tn such a polariscope, when the liquid cr/stals are 
4^ ^nlf£'f?'*'i^'"3^*P^^^'"9throughthemS^ 
vynenthe 'fqurd crystals are in their second state 
1 f quarter wave plates (i.e. by 

50 toffeol^^^ 

ant?5 , ^ T P'^*^^' s° that the device 
acts as a plane polarised polariscope 

acloS!!T?'°"''^""^'^=^^°f*hepolariscope 
according to the invention is hself a variablP \m„iH 

60 J"?''*^°™°^^^^'"^^"tlon,thesamplelsa 
60 transparent photoelastic material, often a model of 
an engmeenng component, and light is transmitted 
^roughthesampIetothesecond'quartelS^^ 
Plate.inasecondformofthelnvention,thesampie 
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axis. If a model of a component 16 madp nf Jrlf 



5 vide an 111 Pofari.cope, ft usualto pro- 

^'"f °'' "^e'^hanically removable or 
befiret pfacad ,r. posrtfon then removed for each 

hunrir'f "'«''S"femems are ..ften made at one 
hundred ormorepoints,tJ,eprocessrscl.arIyS- 

1 5 nSco" of/^ ■ ''^'"PriSES a light source 22, a 
15 Polanser 24 havmg a vertical axis, a first liquid 

a second l.qu,d crystal device 34 and an anafvSr jt 
havmgahoriaomalaxisofpolarisation. 
Rm.™ 0^ ^ °f ^ identical to that illustrated In 
Rgure 2 w,tfi the addition of tl,e t^.o LCDs Ze! 3^^ 

« "emaiic liquid crysral material L 
Innersurfaces of the cell wafis carryiBo trrnsDarsnf 
25 metal iaye^ which can act a. e todL TndS 

33 The cells are arranged so thaU^hen tfie elec- 
trodes are activated by application of a voltage bet- 

Plates 28 30 operate as in a conventional device, and 
the polanscope is circularly polariEed. When the 
Sh !!"'^*?'^^' polarised 

ST V°"^''«^«'5»vvavepIate28,to 
give p^ne pofansed illumination equivalent to that 
m tt^e RgurB 1 plane polariscope but at a different 
engtetothevertical,i.e.at.B=.Ligf,tpassrng ro^ 

IL ^ "'"'''^ P'^*^ 22, and is rotated 45" in tfi " 
opposite direction fay the ..cond LCD 34, soSa the 

Hnnnf^K P'^""^ ^"^ eircularpolarisa- 

tion of the I^CIDs is thus achieved simple by operation 

effort and causing minimal disturbance In comioari- 
son with the physical movements mquimdTn a prfor 
art instrument; the arrangement of the invention is 

50 -" omatically controlled polariscope. Usually one 
switch wi!( control both LCDs 

Zn TV^ ' ''^"'^ ^n'stal to aflr 

p ana polarlaation to circular polarisation is new 
tii?JI^D't"^^"'^"^'°'^^^°f^t,^'^'"t'ie8pecifica- 

i^n , Almost ail appiica- 

tatSst'^^ 

In a variation either or both of the quarter wave 
SaSf^'''""'''*.°'^"^^*'^^*«'^'cD.TLTboth 
platesare connected to afurthervoltage supply and 
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t[on in jr^hich Tardy compensation .an be applied 
Thepolanscope is identical tc Jhat shown In F gu e3 
with the axception that iUe smh^nr ' ^1 

70 taoB Buppfy and control circuit 42. The va riable LCD 
^■Ocan be eithera compoeite or cascade c.'oa! 
separate LCDs each applying a small anguiaVrota- 
rSlrnn °^«"'='=^Bsive LCDs giving 

llZnt 7""='^' •^PPlfcation of a varying 
voltage to a single, careiijiiy constructed cell the 

devices are know and are described in the specffi 

"'■'''"""'^ "^^d ^ Poiariscope. 
hv^^/ T"''''°" '"*'^'^P"°^^^!s 'tarried o^ 
aLS'f°^7"°"='y''°^^^''-'9^hepolariserand 
anaylser In a plane poiariscope until an isoclinic 
crosses a point of interest, and Inserting the quarter 

switched to its inoperative state 

Figure 5 illustrates a reflection poiariscope; the 

components are identical to those in Figure 3 but 

T15 ^^^jnSfdsothattliebeamfromthe'quSwave 
plate 28 is incident at an angle of 45° on a htrlli ? 

h Mfleoted by tha cooSnB toihe .scond quartsr 

can be frtted to currently available equipment as 
125 In either case, the light source 10 is conventfonal 

ttTe^f^^^^^^^^^^^ 

In Trf,; f * PoiarlsBr may be avoided. 
^^lnsomeca_sssthereisat^ 



plane and circular polarisation modes. If so the 
anisotropy of a nematic liquid crystal cell under dif 
ferent applied voltages maybe used CswSnf 
between applied voltages of different valSsl^ 
^^f-f'nsbetweenzeroandasingleflxe^^^^^^^^ 

CUIMS 

a first quarter wave plate; 
15 sample location means; ' 
a second quarter wave plate- 
second liquid crystal means which in a first state 

the polansation axis of the input beam and in a sa: 
20 ond state applies a 4^ rotation to said iS 

second polarising means parallel to or erased 

crvsTaTlT"''r"?'^^f'^^^^"^=«™"d(fquid 

th« rii™^i°''"f ""^^ *° Claim 1 in which 

W^edrrection of polarisation ofthesecond poiarisL 
inowSZ^' ^^r"'^'*^ respecttothe pSlSd' 
SoSedZlrs^'""^^^ 

3. A polarlscope according to Claim 2 in which 
S° " '"""^ means is a liquid crystd 

^ f^L^P^ according to any preceding 
35 c a,m in which the components are provided in axial 
al.snmenttoprovideatransmissionpolariscipr 
tnL P°'^"^'=°P« according to any one of Claims 7 
to 3 arranged so that light reflected by a sampfe h 
thesample location means is received by the second 

c^.:s;sss:s^n^Srrs^.o 

comprisBsa liquid crystal device '° 
deLribri'??™f""^''""^'^''y^=f^«^«inbefare 
and S of the accompanying drawinss. 
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